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Introduction 

I n  the search for the aetiology of  multiple sclerosis, the role of  the lipid 
composit ion of  the diet (3, 20, 23) has created interest  in the  composit ion 
and effect of  the diet  during the  neonatal  period, during which t ime the  mos t  
rapid membrane  format ion occurs (4). The interest  has been focused on the 
d ie ta ry  content  of  po lyunsa tura ted  f a t t y  acids (PUFA),  as these acids are 
known to  be present  in normal  h u m a n  central  nervous sys tem (17). Inves t iga-  
t ions of  the effect o f  diets containing different types  of  fa t  have been carried 
ou t  in labora tory  animals (1, 8, 10, 24), and  in infants  (7, 9, 16, 18, 25). 

Our da t a  show the f a t t y  acid composit ion o f  serum from infants  fed on 
commercial  milk products  containing different amounts  of  P U F A .  Fur ther ,  
we have tried to establish if  a relationship exists between the f a t t y  acid 
composit ion of  breastmilk and  materna l  serum and/or  between t h a t  of  breast-  
milk and infant  serum. Finally,  the f a t t y  acids of  materna l  and  cord serum 
are compared to  those of  mother  and child some days  pos t -par tum.  

Materials and Methods 

Samples of breastmilk were obtained from the neonatal and obstetric wards at Rigs- 
hospitalet, Copenhagen. A group of samples taken 4--7 days post-partum were compared 
to a group of samples taken later in the lactation period. The two commercial milk pro- 
ducts used in the study were S 1) and E~). 

~Iaternal blood samples were obtained by venepuncture; infant sera were separated 
from capillary blood from the heel. All samples were taken 1-11/a hours after feeding. 

The lipids were extracted from 0.2-0.5 ml of serum and 0.5 ml of milk or milk sub- 
stitute with CHCla-CHaOH(2:I ) and washed with the theoretical upper phase according 
to the procedure of FOLCE (6). Methylesters of the fatty acids were produced with HCI 
in superdry CHaOH according to standard methods (2). The methylesters were analyzed 
by gas chromatography in a Perkin Elmer Gas Chromatograph model F-7 or F-11 using 2 m 

1) S: i. e. Semper. (batsch, 1967) 
Composition of 100g dry product (475kcal): protein 17%, fat 18.5%, (dextrose, 

maltose, sucrose) 17%, lactose 40%; vitamin A 900 113, Vitamin D 370 IU, vitamin B1 
0.37 rag, vitamin Bz 0.67 rag, vitamin B6 0.22 rag, niacin 4.8 mg, vitamin C 40.7 rag, 
vitamin E 3,7 nag, (Ca, P, Fe) 9.2 rag. Linoleic acid not less than 4% of total calories. 

~) :E: i. e. Eledon, Nestle. 
Composition of 100 g dry product (416 kcal) : protein 18.4%, fat 9.5%, lactose 23.5%, 

(dextrose, maltose, sucrose) 38%, minerals 3.8%, lactic acid 2.8%. 
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columns packed with 15% diethyleneglycolsuccinat~ on Chromosorb W (Applied Science 
Labs., Pennsylvania); N2 was used as the carrier gas. The isolated esters were compared 
with reference mixtures (Hormel Institute, Minnesota, or Analytical Standards, Gothen- 
burg), and with the retention volumes, as reported by JAM~s (12), or by log-plotting. 
The time used for the individual analysis corresponded to the retention time of C 22:1. 
Analytical error of the gas chromatographic analysis was 5% for palmitic acid, but up to 
20% for arachidonic acid when different columns of different ages were compared. All 
results are given as percentage of the total fatty acids estimated. 

Statistical evaluation: Identity or difference between groups of data was evaluated 
on the basis of "Student's t" distribution (21) considering groups significantly different 
for t > t0.99. 

Results 

I n  Table  1 the fa t ty  acid composit ion of breas tmi lk  t aken  A) dur ing  the 
first days of established lac ta t ion  (4-7 days pos tpar tum)  a nd  B) la ter  in  the 
lac ta t ion  period is shown. The two groups are identical ,  and  i t  was fur ther  
found  t h a t  milk from the same person had the same f a t ty  acid composi t ion a t  
different t imes dur ing  the  lac ta t ion  period. W h e n  the two artificial milk pro- 
ducts  were examined,  we found  t h a t  S had  a much  higher propor t ion  of 
essential  f a t ty  acids t h a n  breastmilk ,  whereas E showed a linoleic acid per- 
centage which corresponded to the lower values found  for breastmilk.  

Table 1. Fatty acid composition of breast milk compared to two commercial milk products 
and cow's milk. (% of total fatty acids) 

Breast milk Breast milk S E Cow's milk 
A B N----5 N = 5  N = 3  

N = 15 N = 10 range range range 
S ~ S 

C 12:0 4.2 _ 1.2 4.7 • 2.5 9.3-13.7 1.1- 2.8 1.9- 2.8 
C 14:0 8.6 • 1.7 7.8 +_ 1.8 11.6-12.9 9.4-12.9 10.1-16.0 
C14:1 0.7 +0.2 1.1 -+0.3 2.6- 3.6 
C 16:0 25.4 -+ 1.6 24.5 -+ 3.4 15.6-16.6 26.5-35.0 28.5-32.5 
C16:1 5.6 • 1.3 5.0 -+ 1.4 0.6- 1.7 4.9- 5.9 2.5- 5.8 
C 18:0 8.0 + 2.6 8.7 _+ 1.6 4.1- 4.9 9.9-14.2 10.4-11.2 
C 18:1 36.5 • 2.5 34.6 • 5.7 22.7-30.5 27.7-37.2 30.0-30.7 
C 18:2 9.0 -+ 1.9 12.2 -+ 3.8 24.6-28.2 7.2- 7.3 2.8- 4.3 
C18:3 1 .9•  1.8-+0.8 <1.0-  1.6 1.2- 1.4 

~ Mean 
s = Standard deviation 

N = Number of observations 
A ~ Breast milk samples taken 4-7 days after delivery 
B -~ Breast milk samples taken later in the lactation period 
S = Semper 
E ---- Eledon 

Table  2 shows the fa t ty  acid composi t ion of serum from in fan t s  fed on 
breas tmi lk  either from their  mothers  or from the milk bank.  P r e ma t u r e  babies  
(birth weight < 2500 g) as well as in fan ts  with a b i r th  weight  wi th in  the normal  
range {3000-4000 g) were studied. For  the in fan ts  with a b i r th  weight below 
3000 g we preferred to give the da ta  for the ind iv idua l  children, since the 
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samples not only represent different birth weights, but  also different ages post- 
partum and different sex. In  any case, it would be difficult to group a "normal"  
material of premature children. In subgroups A and C, palmitoleic acid (C 16 : 1) 
is higher in samples taken 1 day post-partum than in the other samples, 
thus indicating tha t  the proportion of C 16:1 of the total fa t ty  acids in the 
serum decreases during the first week post-partum. The 3 samples taken 
5 days post-partum in subgroup A show similar compositions and correspond 
to 3 of the 4 samples in subgroup B. 

In  the normal weight groups we find that  C 14:0 and (C 16:0 ~- C 16:1) 
in most cases decrease from the 2nd day to the end of the first week, whereas 
C18:1 and particularly C18:2  increase. In  spite of the wide individual 
variation in the linoleic acid values, the statistical evaluation of the regression 
line (Fig. 1) showed that  the regression coefficient was significantly different 
from 0 (t > t0.99). 

7.' 

]2 

l0 

Q 
@ 

@ 

:~ ~ ~ 5 ~ ~" days 

Fig. 1. The linoleic acid concentration in serum of breast-fed infants (% of total fatty acids) 
as a function of age 

I t  must  be concluded from Table 2 tha t  there is no difference between 
the fa t ty  acid composition of the serum from premature and full term babies, 
when both groups are fed on breastmilk; the fa t ty  acid composition depends, 
however, on the age of the child, particularly with respect to linoleie acid. 

In Table 3 the serum lipid composition of children who had received E or S 
is given. Initially, samples were taken from a few children before feeding 
and 1, 2 and 3 hours after feeding in order to establish possible differences. 
I t  was found that  the fasting level and the 3 hour level were identical, whereas 
the 1 and 2 hour samples were identical and had a slightly higher linoleie 
acid content than the "fasting" samples. All results in Table 3 refer to samples 
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t a k e n  1-11/2 hours  a f t e r  feeding,  as  these  samples  were considered to  be  mos t  
r ep resen ta t ive  for the  ind iv idua l  diet .  F o r  t he  m a j o r i t y  of  the  chi ldren,  t he  
se rum f a t t y  ac id  compos i t ion  was s tudied ,  a f t e r  d i f ferent  d ie ts  h a d  been  g iven  
to  t he  same chi ld in  o rder  to  e l imina te  influence of  age and  ind iv idua l  va r i a t ion .  
Most  samples  were t a k e n  a f te r  t he  i nd iv idua l  d ie t  h a d  been g iven  for  3 days ,  
b u t  as  seen in  case no. 597 where  a series of  samples  was t a k e n  f rom the  same  
child, the  effect of  the  d ie t  is a l r e a d y  seen on the  first  d a y  of  the  new diet .  As  a 
resul t  of  S-feeding the  linoleic ac id  con ten t  increases,  even tua l ly  reach ing  a 
level  cor responding to  the  linoleio ac id  concen t ra t ion  in matem~al s e rum 
(Table 4). A n o t h e r  consequence of  t he  S-feeding is t h a t  the  p ropo r t i on  of  
pa lmi t i c  ac id  is reduced,  cor responding  to  the  low pa lmi t i c  ac id  con ten t  in  the  
formula .  

Table 4. Fat ty  acid composition of cord serum and maternal serum. (% of total fatty acids) 

Cord serum 
N :  13 

s 

Maternal serum A Maternal serum B 
N - ~ 1 3  N - ~ 1 5  

s ~ s 

C 14:0 4.0 • 1.5 2.3 • 0.8 2.8 • 1.2 
C 16:0 29.5 • 2.0 25.3 • 2.7 25.8 _ 2.6 
C16:1 6.5 • 1.7 5.7 • 1.8 5.8 _+ 1.3 
C 18:0 9.9 • 1.6 5.7 • 1.0 5.8 ___ 0.8 
C 18 : 1 27.0 + 3.4 28.5 • 1.3 27.3 • 2.2 
C 18:2 13.5 • 2.5 26.5 • 3.4 26.2 • 2.6 
C 18:3 1.0 • 0.6 0.8 • 0.4 
C20:3 1.7 • 1.0 1.I • 0.9 1.9 • 1.1 
C20:4 8.1 • 2.5 4.4 • 1.5 4.7 • 2.2 

--  Mean 
s = Standard deviation 

N -- Number of observations 
A ~- Samples taken at  delivery 
B --  Samples taken 4-7 days post-partum 

A compar i son  be tween  the  va lues  in Tab les  2 a n d  3 shows t h a t  the  f a t t y  
ac id  compos i t ion  of  chi ldren receiving E is s imi lar  to  t h a t  of  chi ldren receiving 
b r ea s tmi lk ;  th is  is also i l l u s t r a t ed  b y  ease no. 545, where  the  s e rum f a t t y  ac id  
composi t ion  r ema ins  unchanged  when b r ea s tmi lk  is r ep laced  b y  E.  

A n  a t t e m p t  to  cons t ruc t  regression lines wi th  regression coefficients 4 : 0  
for t h e  l inoleie ac id  concen t ra t ion  in  a) b reas tmf lk  versus  m a t e r n a l  se rum a n d  
b) in fan t  se rum versus  b rea s tmi lk  showed t h a t ,  according  to  our  resul ts ,  t he re  
is no s ignif icant  cor re la t ion  be tween  these  values .  The  linoleic ac id  con ten t  in  
mi lk  a n d  the  (linoleie ac id  + a rach idonic  acid) con ten t  in  in fan t  se rum d id  
no t  show a n y  corre la t ion  e i ther .  

Tab le  4 shows the  average  figures for  m a t e r n a l  sera  i m m e d i a t e l y  a f te r  
de l ive ry  (A) a n d  4 -7  days  l a t e r  (B) p lus  t he  compos i t ion  of  umbi l i ca l  cord  
serum. I t  was obse rved  t h a t  in  some cases a rach idon ic  ac id  showed s l igh t ly  
h igher  va lues  in  t he  B-samples  t h a n  in the  A-samples ,  b u t  a s t a t i s t i ca l  eva lua-  
t ion  d id  no t  show a n y  s ignif icant  difference be tween  the  two groups ;  the  
C 20 :4  concen t ra t ions  in group ]3 showed,  however ,  a wider  range  t h a n  the  
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values  in  group A. Cord se rum showed s igni f icant ly  lower  l inoleie ac id  a n d  
h igher  a rachidonie  ac id  concen t ra t ions  t h a n  m a t e r n a l  serum.  As  seen f rom 
Fig.  2 and  3 cord C 18:2 as  well  as  cord  (C 18:2  + C 2 0 : 4 )  increased  wi th  

25 

2~ 

14 

B 

Jr 

A 

X i l  I �9 

i l l  

I I  I I  

0 I 

2 24 28 32 

Fig. 2. A . . . .  Linoleie acid concentra$ion in cord serum (% of total fatty acids) as a 
function of the linoleic acid concentration in maternal serum. B • ...... • (Lino]eic 
acid + arachidonic acid) in cord serum (% oftmta| fatty acids) as a function of the linoleic 

acid concentration in maternal serum 

increas ing m a t e r n a l  C 18:2 a n d  (C 18:2 + C 20:4)  respec t ive ly ;  the  regression 
coefficients for  these  two  regression l ines as  well  as  t he  regress ion coefficients 
for  the  regression l ine for  cord (C 18:2 + C 20:4)  as  a func t ion  of  m a t e r n a l  
C 18:2 were found  to  be  s ignif icant ly  > 0 on a n y  level.  
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cord 

28 

24 
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20~ 

re.other 
2'6 ' 30  II , 34 ' 3"8 ~0 "- 

F i g .  3. The (Linoleic acid + arachidonic acid) (% of total fatty acids) in cord serum as a 
function of  (linoleic acid -}- arachidonic acid) content in maternal serum 

D i s c u s s i o n  

The present data  indicate tha t  a large dietary intake of linoleie acid 
has a pronounced effect, since the children who had received S showed a 
serum linolcic acid level comparable to adult levels. On the other hand, 
the comparatively small differences in the content of polyunsaturated fa t ty  
acids in breastmilk did not seem to influence the P U F A  content of infant 
serum, probably because such small variations will be obscured by other 
factors affecting lipid metabolism, such as hormone production, intake of 
carbohydrates, size of child, etc. These observations correspond in par t  to the 
data of MoNT~,~ et el. (16), who found that  no significant differences could be 
demonstrated between infants fed on cow's milk powder (i/2 ccreme), breastmilk 
or cow's milk powder enriched with vegetable off. They found 7.2% C 18:2 
in breastmiik, which is within our range, but  considerably lower than our 
average concentrations of 9.0% and 12.2% for groups A and B respectively. 
The C 18:2 content of vegetable off/milk mixture is comparable to our data for 
breastmill~, thus explaining why serum of infants receiving this mixture does 
not differ from that  of infants fed breastrnill~. In our s tudy the content of 
C 18:2 in S was higher than in breastmill~. These facts could explain the 
difference between Mo~r~,rr.'s observations and ours. 

Low serum level of C 18:2 has been considered to be a sign of PUFA 
deficiency (5, 16, 26). However, recent reports suggest an unfortunate effect 
of a too high dietary linoleicflinolenie acid ratio in connection with membrane 
formation (1, 24). Therefore, we feel that  it is difficult to evaluate whether 
the low PUFA content really indicates a deficiency. 
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Another question is, of course, if  the breastmilk of women living on a 
normal Danish diet has an optimal content of polyunsaturated fa t ty  acids. 
Earlier studies have shown (11, 14) tha t  milk content of C 18:2 increases as a 
result of increased intake of linoleic acid; thus on a diet containing 40-70% 
calories in corn oil, I~SULL (11) showed an increase in milk linoleic acid. 

In  our study, the variations in milk lipid composition are limited by  the 
small variations in linoleic acid consumption of women living on a Danish 
diet. The high standard deviation for the C 18:2 content in the milk may  
indicate a variat ion in EFA-intake,  but  apparent ly  these variations were too 
small to influence the serum content of the infant. 

The last aspect of our s tudy to be discussed concerning the composition 
of the diets is the enrichment of C 18 : 2 in the E-product  derived from dried 
skimmed milk as compared to whole cow's milk. We account for this finding by  
the higher water  solubility of the unsa tura ted: fa t ty  acids when compared to the 
saturated. This point will need further investigation, but  in preliminary 
experiments we have found a higher linoleic acid concentration (as percentage 
of total  f a t ty  acids) in skimmed milk than in whole cow's milk. Differences in 
season and the skimming techniques used in different dairies may  account for 
the ra ther  large variations we have so far observed in different skimmed milk 
samples. 

A comparison between the EFA content of E and breastmflk shows tha t  
although the E F A  content of E is lower than  the average concentration found 
for breastmilk, i t  is still found within the breastmilk EFA-range. This could 
explain why the serum content of EFA was not found to be significantly lower 
in children receiving Eledon than  in the average child receiving breastmilk. 

In  this connection, it should be taken into account tha t  the children receiving 
E were only followed during a very limited period; if  the diet had been ad- 
ministered over longer periods, a difference in serum linoleie acid levels between 
these children and those receiving breastmilk might have been seen. This has 
actually been shown by  M]]NDY et al. in a s tudy published after the completion 
of the present work (15). 

The s tudy of the total  f a t ty  acids of cord serum compared to maternal  serum 
at  delivery confirmed the results of S~RECKER et al. for some of the isolated 
lipid fractions (19, 22), in which it was found tha t  cord serum had a higher 
araehidonic acid and lower linoleie acid level than  the maternal  serum. 

When maternal  and infant serum was studied during the week after 
delivery, we could support  the finding of ~IANsEN et al. (7) who found tha t  
maternal  serum araehidonic acid levels were higher 2-9 weeks pos t -par tum 
than during pregnancy. In  most  children a fall in linoleic acid from birth to 
the second day  was followed by  an increase during the next  week (both results 
statistically significant on any level). The increase in C20 :4  from delivery 
to the second day  was even more pronounced, whereas no significant variat ion 
in this lipid could be demonstrated during the following week. The lower 
values of C 20 : 4 in the maternal  serum at  delivery m a y  support  ROB~RTSONS 
suggestion (19) of a specific t ransport  of arachidonie acid across the placenta, 
as well as KLErI~ES hypothesis (13) regarding a specific role of  placenta in 
the metabolism of C 20 : 4. 

We found a significant correlation between C 18:2 (child versus mother), 
(C 18:2 -~ C 20:4) (child versus mother) and (C 18:2 -~ C 20:4) child versus 
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C 18:2 (mother), and although it  would be tempting to interpret  the last 
correlation as an indication of a conversion of C 18:2 into C20 :4  by  the 
placenta (or the foetus), the two former correlations may  favour the suggestion 
of a specific t ransport  mechanism for araehidonic acid (or reduced activi ty of 
the chain-elongation-desaturation system of the mother  around the t ime of 
delivery). 

The changes in C 20 : 4 concentration corresponded to the variations in the 
eicosatrienoic acid (C 20:3) levels. Cord C 20:3 was slightly higher than  the 
maternal  serum C 20:3 level, and whereas maternal  C 20:3 increases after 
delivery, the C 20:3 content was less than  1% in infant serum 2 days post- 
par tum.  During the following days the highest average concentration of 
C 20:3 was found on the 4 th  day, whereafter the concentration was reduced 
on the 5 th  and was less than  1% on the 6 th  day  post-partum. In  connection 
with the results for C 18:2 and C 20:4 this gives rise to the following hypo- 
thesis : The child is born with a high concentration of C 20-unsaturated acids 
produced either by  chain elongation of C 18-unsaturated acids in the placenta 
or resulting from an active t ransport  through the placenta. After 2 days, 
the content of C 18:2 and C 20:4 is reduced and C 20:3, which could have 
been expected to occur as a sign of EFA-deficiency, is absent. We suggest 
tha t  this m a y  be a result of immatur i ty  of the chain-elongation-desatura. 
tion enzyme system. The 4 th  and 5 th  day  analyses still show rather  low 
serum levels of C 18:2, but  a t  this stage C 20:3 is present, possibly indicat- 
ing an EFA-deficiency. I tereaf ter  C 20 : 3 content is reduced to ~ 1 ~ and by  
this t ime the C 18:2 level is significantly higher than  the second day  level. 

Returning to the question broached in the introduction regarding the 
possible connection between PUFA-intake in early infancy and later develop- 
ment  of multiple sclerosis, our study indicates tha t  small variations in dietary 
intake of polyunsaturated fat  do not affect the serum content of EFA. 

The advantages of breastmflk compared to cow's milk as infant diet during 
this period has been discussed earlier by CLAVSEN (3), and our present results 
have confirmed tha t  the average concentration of C 18:2 in breastmilk (Danish) 
is higher than  tha t  found in dried skimmed milk products made from cow's 
milk. On the other hand, the considerably higher concentration of linoleic 
acid in the lipid fraction of dried skimmed milk products compared to whole 
cow's milk make these products comparable to many  of the breastmilk samples 
examined here. Addition of vegetable oil to milk products - ff only one product  
is used as the diet of a given child - is questionable, in the authors '  opinion, 
as long as the metabolism and function of the polyunsaturated fa t ty  acids in 
the central nervous system is not fully elucidated. 
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Summary 
The fatty acid composition of 25 samples of breastmilk was analysed and compared 

with the fatty acid composition of cow's milk and two commercial milk products made 
from dried skimmed milk. In the brcastmilk samples 7.1-16.0% of the total fatty acids 
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consisted of linoleic acid, whereas the commercial products contained 7.1-7.2% (E) and 
24.6-28.2o/0 (S) linoleic acid (% of total fatty acids). The values found for cow's milk 
were 2.8-4.30/0 . 

The fatty acid composition of breastmil]~ was compared with maternal and infant 
serum. No correlation could be demonstrated between a) maternal C 18:2 and breastmilk 
and b) breastmilk and infant serum. The concentration of C 18: 2 in infant serum increases 
as a result of administration of S. The serum level of C 18:2 in infants fed on E was not 
different from that of children fed on breastmilk. 

Umbilical cord serum showed higher arachidonie acid and eicosatrienoic acid con- 
centration than maternal serum, but lower linoleie acid content. Both linoleic and arachi- 
donic acid were reduced during the first two days of life. Linoleic acid increased signifi- 
cantly with age from the 2 nd day to the end of the first week. 

A significant increase in the polyunsaturated fatty acids of cord serum was found as a 
result of increasing levels of polyunsaturated fatty acids in maternal serum. 

The biochemical problems in connection with the metabolism of the long-chained fatty 
acids at the time of delivery are discussed. 

Zu~ammen/assung 

Es wurde die Zusammensetzung der 1%tts~uren in 25 Proben yon iKuttermilch be- 
stimmt und mit der Zusammensetzung yon Kuhmilch und zwei artifizie]len Milehprodukten 
vergliehen. In der Muttermilch bestanden 7,1-16,0% der Gesamtfetts~uren aus Linols~ure, 
w~hrend diese 7,1-7,2% (,,E")bzw. 24,6-28,20/0 (,,S") der Gesamtfetts~uren der arti- 
fiziellen Milehprodukte ausmachte. 2,8-4,3% der Gesamtfetts~uren der Kuhmilch be- 
standen aus Linolsiture. 

Die ~ettsi/urezusammensetzung der Muttermilch wurde mit dem Serum yon Mtittern 
und Neugeborenen verglichen. Es konnte kein Zusammenhang zwischen a) Linolsiiure- 
gehalt des Mutterserums und der l~uttermilch und b) zwischen dem der Muttermilch und 
des Serums des Kindes erwiesen werden. Der Gehalt an Linols~ure im Serum des Kindes 
nimmt als Folge der Einnahme yon ,,S" zu. I)er Linols~uregehalt des Serums yon Kindern, 
die ,,E" enthalten hatten, wax derselbe als der der Brustkinder. 

Nabelschnurserum zeigte einen hSheren Gehalt an Arachidonsiiure und Eicosatrien- 
si~ure, abet weniger Linols~ure als das Serum der mutter. Der Gehalt sowohl an Linols/iure 
wie Araehidons~ure wurde in den ersten zwei Lebenstagen verringert. Vom 2. bis zum 
7. Tag an konnte eine siguifil~ante Steigerung an Linols~ure erwiesen werden. 

Eine signifikante Steigerung an mehrfach unges~ttigten Fettsiiuren im Nabelschnur- 
serum begleitete steigende Mengen der mehrfach unges~ttigten Fetts~uren im Serum der 
Mutter. 

Die bioehemischen Fragen im Zusammenhang mit der Umsetzung der langkettigen 
Fettsiiuren zur Zeit der Geburt werden diskutiert. 
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Mit 3 Abbildungen und 1O Tabcllen 

(Eingega~gen am 6. Juni 1969) 

Die  F r a g e  nach  den  e rnghrungsphys io log ischen  E igensehaf ten  yon  den  an  
der  L u f t  e rh i t z t en  F e t t e n  h a t  in de r  neuen  Zeit  eine zunehmende  B e a c h t u n g  
gefunden .  Zahlre iche  Un te r suche r  haben  Rich sehon m i t  diesen F r a g e n  experi-  
mente l l  beseh/if t igt .  Es  un te r l i eg t  ke inem Zweifel,  dab  man  dureh  eine s t a rke  
thermi~che Behand lung ,  d. h. be im Erh i t zen  ffir lgngere Zei t  a u f  hohe  Tem- 
pe ra tu ren ,  in  F e t t e n  erhebl iche chemische Vergnderungen  e~zeugen kann ,  
die zu e iner  A b n a h m e  der  Nghrwer te ,  j a  zum Auf t r e t en  mehr  oder  minde r  
s t a r k  tox i seher  Subs t anzen  f i ihren kann ,  so dab  m a n  im Tie rversuch  be i  der  
Verf f i t te rung solcher  F e t t e  nachte i l ige  Folgen,  angefangen yon  W a e h s t u m s -  
verzSgerungen  bis  zu einer  hohen  Letal i t@tsrate  der  Tiere,  zu sehen b e k o m m t .  
Dies i s t  insbesondere  d a n n  der  Fa l l ,  wenn die Durchmischung  der  heii3en F e t t e  
m i t  d e m  Luf t sauers to f f  in tens iv  ist,  e twa  be im Durehsp i i l en  m i t  Luf t  (,,ge- 
b lasene"  Fe t t e ) ,  und  wenn F e t t e  in i t  e inem hohen Geha l t  an  Po lyensguren  
gewghlt werden.  Von LANG und  Mitarb .  wurden  e r s tmal ig  sys t emat i sche  
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